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Claims 1-10 (canceled). 

11. (previously presented) A method of manufacturing a semiconductor device,-. v;>$; 
comprising the steps of: ; / 

providing a substrate having a plurality of gate structures formed thereon, wherein each ' if 



gate structure has a cap layer thereon; 



C% 'Vi'; f \J . 

i 

•.♦.V.-T-iVi/' 
Ail ** / * 4 w> # ■ 

performing an ion implantation for either implanting nitrogen ions into sidewalk of thV'£sv:$ 
gate structures or implanting oxygen or argon ions into exposed substrate between the gateN| 
structures; and 

performing a thermal processing operation to form a liner layer on sidewalls of the gate 

.■ * i 

structures and exposed substrate, wherein ions implanted into the sidewalls of the gate structures 
suppress growth of the liner layer on the sidewalls of the gate structures and the ions implanted dfS \ ''$M 
into the exposed substrate between the gate structures enhance growth of the liner layer on &er|p £ 




,..;!. 



exposed substrate so that the liner layer on the sidewalls of the gate structures has a thickness 
smaller than the liner layer on the exposed substrate. ^ 'iS'sV ' 

•■ . • ■ .v.." ,-i.v.* 



12. (previously presented) The method of claim 11, wherein the step of performing 
ion implantation furthermore comprises: : 

performing a tilt ion implantation for implanting ions into the sidewalls of the gate- j;. v^^ , 
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structures and the cap layers. 



13-15. (canceled) 




16. (original) The method of claim 11, wherein the step of forming the gate structures 
comprises: 

forming a gate dielectric layer, a polysilicon I ayer, a metal silicide layer and a siU^ri' ^:^ 
nitride layer over the substrate; 

patterning the silicon nitride layer; and 
patterning the metal silicide layer and the polysilicon layer. 
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17- (currently amended) The method of claim 4416. wherein before the step , of f'Mft* 
performing the ion implantation, further comprises a step of performing a metal silicide etching- 



operation to remove a portion of the metal silicide layer on sidewalls thereof. 
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18. (currently amended) The method of claim -H46. wherein after the step of performing ^ 

• .. =V --/■«:. »7>: 

'• /.' if',' *. . 

the ion implantation, further comprises a step of performing a metal silicide etching operation to! Wfcfti 



remove a portion of the metal silicide layer on sidewalls thereof. 
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19. (original) The method of claim 11, wherein the thermal processing operation comprises ;. p; |:|vi 
a step of performing a rapid thermal annealing operation followed by a rapid thermal oxidation 
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20. (currently amended) A method of manufacturing a semiconductor device, comprising vrf^^.r 



the steps of; 

providing a substrate; 



{• j' 1 J ft/ 



between the gate structures; 



formiag a plurality of gate structures, wherein a portion of the substrate is exposed^ 3$}^ 

•:• : 

* * . « * «v 1 r * 

implanting ions into the exposed substrate between the gate structures; and |j ; j£< 

performing a thermal processing operation to form a liner layer on sidewalls of ;tb^ : ? i 'iiS' 



conductiv e gate structures and the exposed substrate, wherein the liner layer on the sidewalls of f'^iVc- 

, * . ■ . ■ * I _ n\ . j - 

the gate structures has a thickness smaller than the liner layer on the exposed substrate. . *M 

* '. ' . ' .C.' ; . j*',' '. w t>." 

21. (previously presented) The method of claim 20, wherein the step of implanting io^.^ Ig; 



i* 



into the exposed substrate comprises: .f/ *Mj K ;. 

performing a vertical ion implantation for implanting oxygen or argon ions into .tfeei^J-'^^ 

■ j "--i-o 

exposed substrate between the gate structures, wherein the oxygen or argon ions have a|- ■f^i :.*"&.» 
capability to enhance growth of the liner layer during the thermal processing operation. ' V^!vj<§! 

22, (previously presented) The method of claim 20> wherein the step of forming the gafij fcjji ^ 
structures comprises: .', ' 



forming a gate dielectric layer, a p olysilicon 1 ayer, a metal silicide layer and a silicon |;; % 
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nitride layer over the substrate; 




patterning the silicon nitride layer; and : 
patterning the metal silicide layer and the polysihcon layer. 

23. (currently amended) The method of claim 3022, wherein before the step of j 
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implanting ions into the exposed substrate, further comprises a step of performing a mc^'U;-?S^- 
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silicide etching operation to remove a portion of the metal silicide layer on sidewalls thereof. • - : i\ t 

■■':';**/; ! '$ 

24. (previously presented) A method of manufacturing a semiconductor device,;- 
comprising the steps of: 



providing a substrate having a plurality of gate structures formed thereon, wherein eaeh|. 



■ * \y 



gate structure has a cap layer thereon; 

g a. ,on un^o, to, ^ nitrogen ions tt o „ o f Wf | 
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gate structures or implanting oxygen or argon ions into exposed substrate between the gatef 1 ;^ 
structures; and 

performing a thermal processing operation to form a liner layer on sidewalls of the giatej: 
structures and exposed substrate, wherein nitrogen ions implanted into the sidewalls of the gatp;f;-'J; !! <|; 

. / » . 

,'S' 

structures suppress growth of the liner layer on the sidewalls of the gate structures and the }|V3fc|, v 1 

oxygen or argon ions implanted into the exposed substrate between the gate structures enhance 

"fc" 

growth of the liner layer on the exposed substrate so that the liner layer on the sidewalls of the * ! 



:l m *r 



gate structures has a thickness smaller than the liner layer on the exposed substrate. i; ;> f* 
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25. (previously presented) The method of claim 24, wherein a tilt ion implantation i^^'SJ-S 
process is earned out for implanting nitrogen ions into the sidewalls of the gate structures 
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vertical ion implantation process is carried out for implanting oxygen or argon ions into the i 
exposed substrate between the gate structures. 

26. (previously presented) The method of claim 24, wherein the step of forming the gate ; • 
structures comprises: 

forming a gate dielectric layer, a polysilicon layer, a metal silicide layer and a stti^Ofd^j^ 
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nitride layer over the substrate; 

patterning the silicon nitride layer; and 

patterning the metal silicide layer and the polysilicon layer. 
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